Central prolactin modulates insulin sensitivity and insulin secretion in diabetic rats.
Prolactin secretion is self-regulating as it acts upon hypothalamic dopaminergic systems which inhibit prolactin release from the anterior pituitary. Circulating prolactin improves glucose homeostasis by increasing insulin action and secretion, but central prolactin effects on glucose homeostasis have not been examined. Here, we determined that chronic central infusion of prolactin modulates insulin resistance and β-cell function and mass in 90% of pancreatectomized diabetic male rats. Diabetic rats were divided into three groups according to the dose of intracerebroventricular infusion of prolactin during 4 weeks: (1) low-dose prolactin (Low-PRL; 0.1 µg/h), (2) high-dose prolactin (High-PRL; 1 µg/h) and (3) vehicle only (cerebrospinal fluid). Nondiabetic rats were centrally infused with the vehicle. Chronic intracerebroventricular infusion of Low-PRL lowered body weight and epididymal fat pads by increasing hypothalamic dopamine levels that reduced serum prolactin levels and potentiated leptin signaling. However, High-PRL slightly exacerbated energy dysregulation, decreased hypothalamic dopamine levels, and elevated serum prolactin levels. Both dosages promoted β-cell mass but in a different manner: Low-PRL decreased β-cell apoptosis, whereas High-PRL increased its proliferation. However, only Low-PRL enhanced first-phase insulin secretion and improved insulin sensitivity at a hyperglycemic state in comparison to the control. Low-PRL also increased glucose infusion rates and decreased hepatic glucose output in hyperinsulinemic states, signifying an improvement in hepatic insulin sensitivity. However, High-PRL exacerbated hepatic insulin resistance compared with the control diabetic rats. In contrast to the exacerbation of insulin resistance caused by High-PRL, Low-PRL may improve energy and glucose metabolism by increasing hypothalamic dopamine levels in diabetic rats.